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seen to emerge from under fields of ice without air-holes, and they 
disappear from the surface with some regularity. It is only when the 
water is smooth that Cetaceans have been found asleep on the surface. 

J. E. Harting (Zoologist, March, i889) states that the roebuck is 
still found wild in Dorsetshire, and that there are a few near Wigton, 
in Cumberland; otherwise, it is now almost entirely confined to Scot- 
land. Even in Dorset its presence is due to a reintroduction. A 
curious fact in the life history of the roe is that, though the rutting 
season is in August, the ovum lies dormant until December, when it 
developed at the normal rate. Occasionally a female roe has horns. 

The discovery in the Hebrides of Mus hibernicus, a species which, 
like Mis decuinanus, has the tail shorter than the head and body, and 
the ears relatively small, forms the subject of the first article in the 
Zoologist for June, i889. It is a smaller and more elegant animal 
than A. decuncianus, with finer fur, of a dark silvery gray, almost black 
tint, upon the back. The far of the sides is paler, and the under 
surface is silvery mouse-gray. 

In the September issue of the same periodical Mr. T. Southwell 
states his belief that MT. h/bernicus is a hybrid. 

Alphonse Milne Edwards has recently described a peculiar marsupial 
from New Guinea, under the name Daclylopsica paoator, remarkable 
for the enormous length of the fourth digit of the hand, which 
nearly equals the elongate third digit of the Malagassy Aye-Aye. 

PHYSIOLOGY.1 

Nature of Knee-jerk.-There are two theories of the nature of the 
knee-jerk phenomenon: one regards the process as entirely peripheral, 
the muscle fibres being directly stimulated to contraction by the twitch 
of the tendon ; the other regards the action as reflex. Objections to 
both exist; to the peripheral theory, especially the fact that the reflex 
arc must be functional ; to the reflex theory, the fact that the time 
necessary is very short-only about one-fourth that of other reflex 
actions. Dr. Lombard, who made an elaborate study of the phe- 
nomenon in i887,2 brings forward the results of experiments to prove 
the tenability of the reflex theory.3 These experiments were made on 

1 This department is edited by Dr. Frederic S. Lee, Bryn Mawr College, Bryn Mawr, 
Penna. 

2 See American Journal of Psychology, Vol. I. 
3 Journal of Physiology, Vol. X, p. I22. 
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twenty-five students, in whom the knee-jerks resulting from the blows 
of a hammer, the force being known and constant, were recorded on a 
drum. The peripheral theory assumes that the tension of the muscle 
determines its ability to respond to mechanical stimuli, and that this 
tension depends on tonus impulses originating in the spinal cord. 
These assumptions are without proofs, and the theory is opposed by facts. 
"The knee-jerk may be present when muscle tonus appears to be 
wanting, and may be absent in the case of men who apparently have a 
normal amount of tonus. When the knee-jerk is lacking, it cannot be 
restored by any amount of tension which can be artificially supplied to 
the muscle. The tonus theory does not explain the difference which 
always exists in the size of the successive knee-jerks, for it is found ex- 
perimentally that the size of the knee-jerk is not influenced by slight 
variations in the tension of the muscle; nor can the changes in the 
amount of the knee-jerk be attributed to alterations of the irritability 
of the muscle dependent on fine variations in tonus, because experi- 
ments show that the irritability of the muscle does not change within 
short intervals of time. The peripheral theory does not explain the 
reenforcements of the knee-jerk [i.e., the increase of the latter when 
it is accompanied by voluntary motion in some part of the body or by 
sensations], because reenforcing acts, unless very violent, do not alter 
the tension or irritability of the muscles. The discovery of Mitchell and 
Lewis, that muscular contraction called out by electrical stimulation 
cannot be reenforced, is inexplicable by the peripheral theory, though 
readily explained by the reflex theory. Finally, occasionally the flex- 
ors, as well as the extensors, of the knee are seen to contract in re- 
sponse to the blow on the ligamentum patellae. This contraction of 
the flexor muscles is of reflex origin, and there is little reason to doubt 
that the extensors are irritated by the same reflex process. The idea 
that the flexors are mechanically stimulated by the strain brought on 
them by the sudden extension of the knee is untenable, because we 
know that muscles are not irritated by slight strains on their tendons, 
and the flexors are seen to contract when the knee has extended so 
little as to bring almost no strain upon them; moreover, in spite of the 
fact that the muscle irritability does not change within short intervals 
of time, small knee-jerks may be seen to be accompanied by marked 
contractions of the flexors, and, immediately after, large knee-jerks by 
little or no flexor contraction." 

Pick' finds histological evidence in favor of the reflex theory. 
1Archiv f. Psychiatrie, XX., 3, p. 896; cf. Centralblatt ? Physiologie, i889, No. I2, p. 

272. 
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In a paralytic the left knee-jerk was wanting, and the right was present 
with motor reinforcement only. Post-mortem investigation of the 
spinal cord revealed marked degeneration of fibres in the region of the 
entering posterior roots of the lower dorsal and upper lumbar sections 
on the left side, less on the right side; the fibrous portion of Clark's 
columns was more atrophied on the left than the right, also the left 
posterior roots in places. This confirms Westphal's localization of the 
centre for the knee-jerk. 

Heat-centres.-The localization and even the existence of heat- 
centres in the human central nervous system is still in dispute. Ac- 
cording to Ott,' six such centres, injury to which is followed by in- 
crease of temperature, have been localized in the lower animals. These 
are the cruciate in the region of the fissure of Rolando, the Sylvian, 
at the junction of the supra and post-sylvian fissures, the caudate 
nucleus, the region about the corpora striata, a point near the median 
line between the corpora striata and the optic thalami, and the an- 
terior inner end of the optic thalami. Ott has collected a number of 
clinical cases as evidence of similarly located heat centres in man. 
The high temperature usually following lesions of the spinal cord, me- 
dulla oblongata, or pons varolii, is explained as due to a removal of 
the influence of the thermotoxic centres allowing spinal thermogenesis 
to become exaggerated. 

At a recent meeting of the Neurological Society of London, 
when pyrexia was under discussion, Victor Horsly6 gave some results 
of observations on the differences of temperature of the two sides of 
the body as symptomatic of cerebral lesions. He states that in i8 
cases lesions of the " corpus striatum. frontal plane of the hemisphere," 
which reaches the brain surface in the ascending frontal gyrus, was 
followed as a rule by increased rise of temperature in the opposite side 
of the body; lesions in other parts of the hemisphere were not so 
followed. He deprecated the use of the term "heat-centres," until 
the matter had been more fully investigated by experiment. 

At the same meeting Dr. W. Hale Whiter gave an account of his 
researches on the influence on bodily temperature of lesions of the 
corpora striata and optic thalami. Rabbits were used for experiment, 
and the lesions were made by trephining the skull and inserting a wire 
in such a manner that portions of the central ganglia cOuld be de- 

6 Brain, Part XLIV., i889, p. 433. 
6 British Medical Journal, Vol. I. for i889, p. i406. 
British MedicalJournal, Vol. I. for 1889, p. i40i. 

Am. Nat.-February.-6. 
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strayed without seriously damaging the upper part of the brain. Neither 
etherization nor trephining and pricking the dura mater caused long- 
lasting rise of temperature. Lesions of the white matter alone seemed 
incompetent to produce a rise of temperature. Twenty-three lesions 
of the corpora striata alone were followed in all except two cases by a 
rise averaging fifty-eight hours in duration, and equaling from 30 to 
5.20 F. Nine lesions of the optic thalami alone caused a rise of 20+ 
to 30+, and averaging forty-two hours in duration. The nerve fibres 
that modify the temperature apparently do not cross in the rabbit, this 
animal thus differing from man. 

Function of Mammalian Sympathetic Ganglia. -In i887 
Dr. W. Hale White published 8 the results of microscopic examinations 
of the superior cervical ganglia of man and numerous lower mammals, 
which tended to show that this ganglion gradually degenerates the 
higher one goes in the animal scale. He has since made further ob- 
servations on this and other sympathetic ganglia.9 As regards the 
superior cervical ganglion, in adult man the nerve cells as a rule were 
pigmented, granular, shrunken, non-nucleated, and degenerate in 
appearance, the degeneration being greatest in old persons; in chil- 
dren and fetuses, the cells were like normal nerve cells; in twenty- 
one species of lower mammals, the cells were also like normal nerve 
cells, except in one of the Catarrhine apes, where slight evidences of 
degeneration existed. As regards the semilunar ganglia, thirty-three 
human specimens, three taken from children, showed normal nerve 
cells, while twenty-four adult ganglia showed degeneration; of eighteen 
lower mammals, all possessed cells of the normal type. In human 
thoracic ganglia, a few nerve cells possessed slight granularity and 
pigmentation, and this was more marked in aged individuals. The 
author draws the following conclusions: 

" Firstly: That in lower mammals and young human beings the col- 
lateral ganglia (if we may judge from the superior cervical and semi- 
lunar) are functionally active, but that in monkeys there are evidences 
of the commencing loss of their function, which has completely dis- 
appeared in the human adult. Secondly: That in man the function 
of the lateral ganglia is maintained well into adult life, and only 
begins to disappear in old age." 

8 Journal of Physiology, Vol. VIII., p. 66. 
9 Journal of Physiology, Vol. X., I889, p. 341. 
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